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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a toner not 
causing retransfer under various conditions of electric 
current for transfer and capable of repeatedly giving 
many high grade images. 

SOLUTION: This toner contains at least inorg. fine 
powder besides toner particles contg. at least a bonding 
resin and a colorant and has one or more heat 
absorption peaks by differential thermal analysis in a 

temp, range of <120° C. In this toner, particles each Pf&tit a ; «'fe ; 

having a circularity (a) of >0.90 account for >90number% 1 * * - 

of particles each having >3p,m particle diameter and 

particles each having a circularity (a) of >0.98 account 

for <30 number%. The circularity (a) is calculated by the 

equation. 
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1. 0~1. 5T$SI^ WiE^j Ki±©5«!jmA^ 

[0 0 5 8] aa^Ti-?* (Mw) ^St¥^l7>?« 
(Mn) t(Dit (Mw/Mn) A< 1 . 0 — 2. OT'&S 
30 ^TB^ff^ftD -> + -7'*±S77 yX4 h^- * 
t-&^?-a:SCf:fe:J;»3, h7"-©Sjg{c*J^-5r§14?g 

[0059] *^tc^s h-7-- (omm^—^oymmK. 
fc. igjms©rt.^^Ayitt«^©7Ba^s^«n-r*aij^ 

[0 0 6 0] mTZfimt, A S TM D3 4 18-8 2 

muz ^ktamm^t o fc^, issisi ot/m i n, 

?gg0~2 0 Ot^SfBT-P&g, #S*-&/i:fc#{cSl^ 
*tl5D S CftSS^rfflV^o 

[0 0 6 1] 9W»e-*ffl*fc«\ DSCft^rj^T, 
y^X<075"|Sj©tf-^igS©C tT'fet), iP^, 
fl^©^y>ffiA^iE e> Mfc trt> -5 ^© 0 1c & 5 

[0062] ^fgiEKfct^T, bi—&. mmmmnG 
so 5oootkmz.zttmmmc&zcttfb-f- 
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IS 

K> $?* L < 1 0 0 0 0 KTOlfi^OiiJ^JiiWS 

L < tt 2 5 %J£TF, J: 0 »* L < « 2 0 %«TT'S5 c 

[0 0 6 3] h-^- OifS#«fli©G P CWfcfc: .fcStt? 
|»*t^t« ^I'^e— 1 5 0 0 OtCF 

ofH'wansfcfiFft-r***, &sw±, i o o 

0 0tTF©)j£5K>giJ^tf 2 5 %*1^.5t&(Cli, TO 

[o o 6 4] me bj—*fftftmmmem'®ti%:tiQx. 

5 000£jgxS#?»Siii§$l;:#£-rSi§^tc&, 

[0065] 1500 oT&Tvti&mssmzyz— 

h OiB«»»**«i*J bits c i: T?«fc t) Lv> 0 
[0 0 6 6] -T&fc^, 0 5tC^-T 

[0 0 6 7] CCD^d^S^jitC, HU5^©jin#hf— 

-r^kr-^tftf^B 1 5 o o o%mz.2>ft?mmmctf 

fftfftftXSlcjftftglfll 0 36 HAS tiSo 

[0068] c^^xa^asieiisoji-rctt.t 
^{tjaiaxatc^A^n^Huo^p^cD^ft^ 
mmc<7&t>ti, fro. n^afrjssfcfmo/c^tc* 
sc tfrp,, &o)&&ttmmj:m*mTW ens kt— 



(9) 1 0-97 09 5 

*> pj&Aitm x s c t # r*^ s 0 

[0 0 6 9] *^tc*3V^T, h^— 0*g#«»0^ 
GPC (W-Si-^ayi'DYh^ 

i: ^46 h^- £V >y ^Xb-ttttJig^ffll/^T H 

f (fh7tpn77» r§gijT' 2 o mmnam^nn rc 

70 8 0 2 , 8 0 3 , 804. 805, 806, 807 

[0070] *sswtc«fflsn*ie»«»©aai:LT 

>\ #U trx/l,h/t,x;/e9&#X^:y;&tf^©MgSft 
OJUfi-^c ; Xfl/y-p-^n;pxfby«i^ 
x^u^-en^h/i/i^jtfi-a-ft. x^b>-tf^;b 
±7* y xfi/y-7^'JMixf;i/ft 
S^ffc xf b v-^ ^ ^ 'J ;Hixf;Hii^ x 
20 =f-u>-a-?u/v*$?v>vm*?-)mm&w, X^ 

b>-7^UnzhiJ^M<t, X^l^-fcTx;!,* 
^;l/x-x;l/«S-&i*, X^U^-trr.;l/x^;l/x— f 
;14M£&, X^l^^-trx;l/^g=-;l-7-h>Ra^ft:. 

x^uv-^^xv^a^-te, x^-uv — <v-fv> 

Xfl/>-7i"Jnzhi;;l/ — 

L-OKmSi, r^U/l/Wffi, pt*^U;l/«HB» ^UBt 
KlTx-;K S"J3— >«ag» ^'Jxx^;HSfli, 

So 

[007 i ] x9 L u^«a^«x9 L i^> ; eyx'— t 

- 2 -x^-;l/^->;K 7^y;l/87i-^ ^^^U 

U;l/, ^^^Unxh>J;K T^U;bT= K©«fc5*— 
ftf£&«:*-f Sty L < {4-e©BgSft: ; 

vU^>^^^;KDJ;-5a-a^^-rs^ 

(f. x^U>. 7*alfUX y^W-^^^^x^U^ 
-r >IS : m lfx;l/^ ^;l/-7" h ^, tT^;b 
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;l/*^;l/x— r;K ifz;l/Xf;l/x-7;K fcfxjlM'y 
[0 0 7 2] CC 4: LTtt. £fcLT2«K± 

i. 3 - 7* ys;*^^ * * y i/- ko ± 5 4-1 70 

[0073] ffi*36»fflic«sn* b^-ffl©is«»i!i 
Rt;^uxxf;«Wf>n§o ctt&ttJ«fixtt 20 

[0 0 7 4] h^-tett«rWWWM« h-^-tt 

-r A k IS C fcS® <D^«»n >ba — pffiB tat), 

[0075] CT*tf#a&s§gtt, Kt^wwr jo 

i y — ;l/<0 jm * 7i7 — ;l/8!S««Btf & So 
[0 0 7 6] h^— *IEW«ttK:Wlirr*fcftOiEW« 

MMMi: LTTBHW#*<5o 
CO 0 7 7] MX. & -^D 5/ 

y^x^^f h^^;i/^-n^i^— h©jnfeg»7> : &x 

ttx-)AfiStfCtl6©U-*I8; hU7xx;M 

^•J7f>i, *>x>^ 5«ryyi, 



WBH^F 1 0-9 7 09 5 

;l/*/xX**^ K ; ^;i/XX*b-h, 

f;l/XX*l/-h, ys/jD^+^l/XXaRl^- F<D&0 

t^MyxX#l/-Ffi ; tfftfi. 
[0 0 7 8] cn&^WWMWffltt. #3fcfc£<,H£2» 

[0 0 7 9] iaLfcWWI&JfllWJttatt^ttfc LTffl^ 

4 /i mfilT* Stett 3 ft mWTaWcJff* L 

smss 1 0 0 ««wc» lt 0 . i~2o mssp, mc 

0. 2-1 oii»ht-ic«rsn*ci:tfff*L 

[0080] #mucm^&ti*m&titt. m&w&m 
sfesu. ^*>*«KM»tfs/7:/«^©»*^fe 

[008 1] xn-Sfe£iJ£ Lttt, Kl*7!/ftA 

*sn*fbd«#<m^6n«o *#»fc«4. c. 1. tf 

^yb>fxa-12, 13. 14, 15. 1 7, 6 
2, 7 4, 8 3, 9 3, 9 4, 9 5, 9 7, 1 0 9, 1 
10, 111, 1 2 0, 1 2 7, 1 2 8, 1 2 9, 1 4 
7, 1 6 8, 1 7 4, 1 7 6, 1 8 0, 1 8 1 , 1 9 1 

[0 0 8 2] v^#ift«lfcLTtt, Wt&7*S1£& 
ft, ^hlfnntfa— sl/ft^ttv, 7yX7+/y, 4^ 

^■*UF>ft^«. «a»su-*ft^*. t7h-A 
ft. uvft**tfffl^6n*o Rftw^tt, c. 

1. W7VM/7F2, 3, 5, 6, 7, 23, 4 
8; 2, 48; 3, 48 ; 4, 57;i, 8i;i, 1 
4 4, 1 4 6, 1 6 6. 1 6 9, 1 7 7, 1 8 4, 1 8 
5, 202, 206, 220, 221, 2 5 4 tfWfclJSF 

[0 0 8 3] i/T>»fe»JtUT«. «7^P^7X> 

»U-*ft-&«*^JfflTe«o ftftWfctt. C . I . tf 
7* y Y 7A>— 1. 7. 15, 15:1, 15:2, 1 
5:3, 15:4, 60, 62, 6 GmtfftlCitfmiCffl 

[0 0 8 4] cn6<E>»fi»J«\ JHttXttfi^LKcH: 

afe^M, feffl^. mm, mm&, oh para 
^w^esfeffjfi. ^a^si 1 0 ommmctiL 1-2 

[0 0 8 5] &1£f*£LTl2:. a;^h, x^>Jr 
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IW$L<2~3 0mVg, #fc3~2 8tn 2 / 

[0 0 8 6] fiS14»<0^«i: LTfi, 8mW, 6S#, 
«■«. IWttf* 8ffi{*. 6ffif*. 9K 

»SL<ttO. 05—1. O/tnu <fc ») L < « 0 . 
1—0. 6(im, ?P>(C$f$b<(±, 0. 1—0. 4 p 

[0087] trao^ftSttiftiMtNB i o ommmc 

fcfU #SL<y:30~2 0 OfifigP, <fc»J$?i:L<fi 
40~20 0B»g|5, S6>tC»*L<tt5 0~l 5 01 

agPT'fes c 3 oa«si5*iiT'{± h^-- mm 

ZiS<OfgTA^L?^«/^[qJTfeo/co ^ffBtf 2 0 OS 
[0 0 8 8] #5£HI!© h-*-— icfci^T, h-^-— 

tiSSfcsSS'y ^St/T^a^i/ K, 7joff^XtSfre,SBi 

(Ota % WxD&ig' n o y >{t&Va%:femj ^ a t 

[0 0 8 9] *^{CffiV^nS#RS®l»f*{iB E Tj£ 

±, !ttfC5 0-4 0 0m 2 /g<OS!H<O?>(O^S»^ 

[0 0 9 0] CO«S«f*(»ft:Oh^— fcfc#***r« 
f±s h"*— 1 0 oaSSP^UT»$L<f±0. 1-8 

a«g)5, <fcO{?$L<«o. 5~5a»gp, 
[0091] *$twicm^<E>tizm®vtLmmz. awe 50 



S&mW- 1 0-9 70 9 5 

20 

JSC. abkfkRtf?IMIttiWW©BW"PS"j3-i/«7r: 
X. ^S^14i"Ja— >y-x, S/«J=i— & 

i*tt5->7 -y f u >>m, Z(Di&mmmm<t-ei 

[0 0 9 2] lt*ffi««B E TSlCtot^ ttaffi^iffJ 

[0093] »mfM*»fcu fa^««Ra*;s^¥ 

[0 0 9 4] tC43VTtt, HHtt&S^ 

[0 0 9 5] *58B^lc^S h^— *f^S-rSt«, #R 

T»iHS»UT»BBa*feS:v''k:«»*U«>fciffc:^« 
[0 0 9 6] #f£BJ§ h-^— <0^<0P3JKS^«r3fiE-r 

ttmc&vmft G^Mtcjs^T^fi) -rs/fttT'tm 

[0 0 9 7] SSif»^ (^StCjSCT^) Sftfch^— 

[0 0 9 8] a«W»»*«r*OASSaai: lt«. p^. 
(f , iii^axttia<o^ u y h a >->X^A^^-#X^ 
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millBLXfB&tllc&r) h j—lc®M.mmmf3%:1iaz-Z>j5 

[0 0 9 9] ^fimcfc^T. h"*— ©RJgftfcrii/h 

xAtcol/^T, 0 8&t>*09«rfflV^T^W-r5o 
[0 10 0] 5 1 fi*^— 5 8tiX-r-2 
— , 7 7«X-r— iS-V^v K 6 3«D+>--f 

5 9«j#ffl'W:7\ 1 9{iSfffi->zi— 6 4(± 

[0 10 1] 1M££fifflmi7*ttH8;&tfH9£CT 
&VMifcU—$t— 6 2 £r[s]i|g£-t»\ MlsIteD-^— 6 2 

[0102] mmmicts^r , mn^-y^—e 4*^5.^ 

E«GL-CV>5@iEa-#-6 2 fcEfi^nrdgSOa- 

isisijiji-r actic * oflsiistiSo ssicn— #-7 

[0 10 3] B«gfc*^Tbfc«lSISfM*H:, »a#M» 
SB 2 aicfc^ffi/Vl/T's 9*ffi<ctic£9: 1 9 

[0104] m&it&fcTLrcmwmmt, mm^mm 
mm.2 8\z&*)mww75 9*m< ctic&o. 19 
<Dfflthi/3.-b*mmLm i 3\7aT2 4 tmmLz^z 
^yy-fju^-2 2tciojf^$nso 

[0 10 5] a-^-7U-F5 5 om&lt 6 0 m/© 
& 1 5 0m/#©i!l!fcft5«fc5£iafiffi*lsflE2r-ti- 
•5 Ci: Ll/\, 

[0 10 6] CODSffijaSSMfi. ~»y-yh7 

7tc^7j<«r3i-rc tt<fct), ^^pJSlT-fet). MS 

[0107] mttftffimt)ttimx.%mmt,*. hi--<o®. 
&wxmoy&. ■£t>\cW8kx.nitmz.'&\c'ii 



(12) mmW- 1 0-97 09 5 

22 

Lv>„ 

[0108] ^s^ffijaaom^aH^&A^T'fe 

h*H^£<fc**Brt©lll»*teikT?SiSFSLv\, # 

[0 10 9] «*««5»te»CfcV^T«raBa«*h-^— tt 
?03tf?X«a»jATgffSSOUK (Tg+1 01C) tcsS 

5xiMT g ± 5 ro®5H«fiST'ff o c twmmm 

[0 110] hi-— (DMmW-i^mmit l 0. 0 fimLU. 
T, £?$L<f±3. 0 — 8. 0 /tmcDffi!BrtT*&&Ci: 
LV"> 0 h ©Mfi¥i93K@^ 10. 0 n mJWT 

WHEtjfcLTfi. t-t-OilTOSSil 0. 0|im 

[oiii] h-t- ©MTiSfegavj^-rtfsi&a-fc: 

[0 112] *^iht- Oll¥lS8ga;3-W- 
TA-I I SfeSWia — — 

if- (3-;i/^-tt«) 1 

h v tfK^m^x i %n a c i ititmLitvm-*2> 0 mz. 

tflSOTON R-II (3— 9--fx>T--f 7 

30 MtmBykmm 1 o o~ 1 5 0 m 1 wammt ltw 

ffi) S:0. l~5ml*Dx., $P.^SiJ^IS^2~2 0 
-i:LTl 0 0^m7M-f+-^ffll>T> 2/imttJ; 

#>rzfommm<»mmsfmm (D4) tt&tbrc 0 

[0 1 13] *«Wtt, l»«]tfWamicSiBA t K^?IS 

tft2£# f: 6 ft i SES^ o^-gr, « e> tc ^<o± 
fc±fe<7)«fc^ft«KS?:IStj'-5^a-*^-g.o c<OJ;3ft 

7k14Rt;^14%{^-r^i^ft^DSJ«rJ!inA^, ®a 

50 ^if&nsc GxDmt^Tit, ®m(0Mm<pic7vm& 
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Tit. yyfumtt-stsit&m. -r&fc>*>#y 47-ytt 

[oi i4] cn£><D^mc&r>T&mmmmw&mm 
widen? zmmn * 8 5 m&.± mm L<i±9om&, 

[0 115] Cft50^iffilttt?t SfctofC 

[oi i6] mm»<Dmmm'\<Dmimmi*. mmmmm. 

■JCStLT, 1-6 011%, $P>(C{±, 2-5011 
Lt/\, 1 M%<fc K>'>%l^£ Y1--JkXSY1-— 

mw#<DWft\®.&m<D%jm^-t-ftz°3o9. 6om% 
[o 1 1 7] mm^m&WiW$ttzmmm& 

[oils] *ftwicm^<bn%mmmmmnfc<Dft% 
[0119] mmamfotLTiz, T>i5.=.vi±. xf 
-m<tm-£<kic&zmmmitm-?z7?x3--y? •, mm 

[0120] ctip>mm&m&-±iat, mytm<?>&m& 

#U tT^;l/T;l/a-;l/, #y -N-tf-/W = 
#yx^U>;t*->F, x^/l/-fe;l/a — x, 
;l/-tr;l/n— x, ^hD-b;l/a-x, x^U>-T^U;l/ 
gnaKUv- #y tTx^;/^-./!/, 7i/-/HS 
Hi, #-t:V>, *'J7S F. «a-a-t^n>, 

$?£L<tiO. 1-3/imIgT'M. 
[0 12 1] S$55g£/ftt, 7^P->7^ 



(13) Sffl¥l 0-97095 

>?6SSR x * 9 y y •> Afe^, tr y y AJg«. 
tfyy^A^s. h'J7i-iM^ym -feuvs 

flRfcT, Htfflg, ^Ui7f;H 

70 ->*J!g. x.-H^->1tHiR0 : B^ilb:r:;l/^agA^tfP,n 

mm<omm* tLT8 0M%wT> »$t<«o~ 

4 0B«%fc:»So lfS4IOiIli5(imt( 
[0 12 2] tttfttiSBtt, «^<D#ftTT*11Mfg£Jl 

««l|gfc«te}$Sijit«fc:iSIJ¥U mx-tzc tic^-^rm 

-9-^ry-;i/X{±tf^vy vo^ajRatsfk-fr* ; t k 
7V>{t^i ; x^y;Wt-a-^ ; -feU-^ : -feU^-T^l- 

[0123] cne«^fii^«sK«^m?«««s*«rfli 

30 N-lfx;l/A;l/Ay-;l/, #y lfx;l/r> h^-tr:x<£>&n 
[0 12 4] SEffiBtLT, «Wi*KttTfe«fcl,\, « 

k Ttvivmrn, x.#*i/mm. 7i/-/pw, 

[0125] mmmtommttmwsfimttimisT 

40 xx. B{fc7 , >*-*>. iifk'O^'irA. ifktxv 
x, mc7.xwmmc^^>. xxmmm<M>w 

i», Tv^-^e^^iifkxXs^fk^n-^AtDS 

[0126] -mmicummic$L¥*#m-£it%M&. 
<fc o ^.Si ; ?^ofe@<D73^'J^^^^c ttf&m-vao o . 

m.t LTtiO. 5/imWm5CtWSLK 
50 [0 12 7] «gJffT'<D^r»±. «@®^S«fc« 
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LT2-9 OSa%*W$L<, 5~8 0ft»%tf<kt) 

[0128] ummvmmiz. o. 1 ~ 1 0(im« 

L<, 1 ~7 /tm#<fc?>$?*lA\> 
[0 12 9] «ffi«©£U4, ^fli^tSt^xyU—^ 

e— A3— TW^&SWirfjin— 

> ^-r a c f: tc «fc o Tff 5 c t # s 0 
[0130] ^■mmmmm^Jsmnmm^im^ 

[0 13 1] «ftME5iSfc«\ »«Ef»ffi&f*Xti'P 
Wfto^tt L TlE¥#a* L & 6 WMl 

»E&fcLTttttE2. 9N/m (3g/cm) U±T? 
**Cfcjy»SL<. «fcO»*L<ttl 9. 6N/m 
(20g/cm) «±T?*S. a»£E*fcUT©«EE«« 
2. 9N/m (3g/cm) *ffiT»&2>£s fcmtt<DM 

[0 13 2] SMME^IgfcfctfSE^SfcLTtt, 

mZikfcVlsiil'SpE PDMOSOf, {WfflgJal 0 6 ~ 
1 0'°Q c mieficD3ittft:t?ffe.nTV>S 0 , 
[0 13 3] *^B^«, (!^fti*) O* 

[0134] *5$wic&&myt#<Dmffi ! m&.ti,T&. 
z u- h *s i t>*# y * - - h wmf ens*', cti 

[0 13 5] *MWf4, 5 0 mmJXTO/hScO^ 

****** < » aftffiKfcw-sEErtoftf jwec o^-r 

<^fci6T'&5o ^/bh!gft&T*kl^— ©^M&ai:^ 
x6tl5*', *¥Zm±. fc^gPT'tDf&^^tf 2 5 mm 

[0 13 6] ^fg^lcfci^Ttt^vrvtffg^L&V^-? 
[0 13 7] ^Sn-7-«rfflv^fci:#(0»$L^ya 



(14) «FF*fl¥ 1 0-97 0 9 5 

Zlcli, £fit«EE=0. 5~5kVpp, 3SESft^iftSt= 
5 0-5 kHz, itt^ttEE=±0. 2~±5.kVT*fe 

[0 13 8] c<Dm<DWM^t LTit. Iffm^U— F 

[0 13 9] «Mtt, SUfcrglcfc^T h-*— Sfcrf* 
Sett*?), St?n5 h^-<D^mS^iffi<^»3^f 

[0140] mm^m^mthX(D^mci-^~Rum 
myi— Fount lth, *®i4d r A*w*L<, 

a, ^avuwm. pvdf (*u77fcfcyf 

o/i>mm&mm*smT>&& 0 

[0141] *Rm<Dwm&f8j3m&mc&^T 

[0142] m i it. mmmmm&ft±<D h 
^uimmm^tz* -< fommmmm^-to 
[o i 4 3] 0 1 fcfc^T, i o oimnm®&t$#t 

i 1 7, mm\ 4 o, e?fia-7- 1 1 4, ^y 

—7" l 16, 2 4#StfP>nT^ 

JO So ^LTigftF^Al 0 0S-Mtn-7-l 1 7 

K<fcoT-7oovtfi2n5 (StismmzimmEi 

-2. OkVpp, iS!E-700Vdc) „ f I 
T, U— tf— fg£SB 1 2 licit) U— tf— ft 123% 
«3tK7il OOKBgtfracfcK.fcoT^ft^n, ft 
«!HfcWB*Stl*. StftF^A 1 0 0±<DIIMNtM»Ci 

3Sft§§i 4 oic&iT-tftftm&bi—Tmmzn. m 

^»*3>LT*ftF5Afca»*tlfce¥o— 5-1 1 
4tc<fc»3fe¥«±^fe^$nac h-*— H«*©«fcfi 
^WfiJg^;!/ M 2 5 £J: D^«i§ l 2 e'NStfne 

[0 14 4] IMl 4 Oti:0 2tc^-r«};3tc^ftF5 
Al 0 0(Cia^LT7';^5^ , 7ASO : X7 1 ^UX«to* 

^ratttftH-cf^ e.n/c nffiVi<D h-f-mftt* 102 ctt 

T31®xy-^i:^-r) tfERStu ^ftF^Al 0 0 

fc^»xu-yi o 2 taypsmm^tx^xv-y 

/ F^APal^^fgp^lcj; t)$>J3 0 0 ;z m{c*§#£*lT 

(/^o ^®srttct±aif<f 1 4 1 tf&mztiT^Zo m 
so y -^"rtfctiTy^ >y h 1 o 4 *^^x y 
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1 0-97095 



* [0 1 4 8] tpmm-#5l±^ /W^K(D^5b±lC 
V^/V- (NBR) *{c+##f&2-e/£?iM4S5 att=t 

—f-^o^'Ltco m=i-hm<Dmmt, j i s k-6 
3 o i ic^88U3 omTE.-ofcmmm&in.miz. i o» 

2 0 0 0 b±K##-TSC i:T-?#?>nfco * 

5 6 ^— 

[0 14 9] te^a— 5— fi, 2 0mmOS^7 b±lC 
x>^H7ti±«^"{* (E P DM) <DSHS(*(ffc+»»« 



27 28 
ftXU-^" 1 0 2filalSpieiT-$)^c 

- 1 o 4id,i.m^<Dm<m^mm*mmstxr)so. 

SiliZm. titlthi-— rn-hWgSik Safih-^- <o 
TV>5o 3t{0!XU-:7l 0 2fCtt3gLTS8&2nSfiB14 
EKSftSMiT'U— Kl 03 OSIfilX 'J-710 2 £*f 

7102 tnfflicmwt&zf&ftm&'WTxtfmatE 
a i o o±tcmmi,BSw.mt%;z 0 

[0 1 4 5] H7t±, »W»WI«*lOFt-«*<C 

*ias#fc 2 ^K^-r § # -i* 7<DwmBi$.mmtttt 0 
[oi4 6] stttti «x a** 1 a±»c*f«jfc¥*{** 

®lE]te-r^^«n-7-2 (WWS3TO12 a. 
b) fc J: K>m»m 1 ±K^J- 6 0 0 VOaMfflK?|f« 20 
Sitr3 0 BJtti, *Udr> = 7-t;:«tt)®Jtt*:±t-7 f ^ 

M-100V, flggpmffitf- 6 0 0 VOlHM&ffcWg 

fiSc^n^o aaow»a§4- 1. 4-2. 4-3. 4- 

4«rfflV\ Y-t— , ~>T>bi—, ^XD-h 

zm^bi— mtzmrco mhi—mt. -~&mx.*>im 

?sn*^gfft 5 ±tc 4 6ofe**»«fe«jwg«sn 
So «3tt(* 1 ±<D$&wm b-r-itzv —i—mtt 8 1 <t jo 

0, SSI--?— §§§9cpti:iH]iK$nSo 
[0 14 7] 1±. 

(.hi— mmmi) 

OWi'tr— **^?«:*54 0. 000, 

1 5 0 0 OfcTRDBlilSlckr-^&U 
^« 1 73 VLT<Df£ft(Dm'& : 2 0 %. 
^77TOTg : 6 0t, Mw/Mn : 3 1) 

• tttttt (W-mm 0 . 2 2|im) 

'=e/7-/vm<r>mkw ($mm.®.umm s > 

• &ft?m#V x.=f-U> (^H^WKI^tf-^ 1 0 6 
[0 15 3] ±fa«»^7l--^^-tCTig^-L, 1 3 0 

°cicnmi,fc-m^xb^-^-TmmmmL. 
vbzfr-emiftLrc* c<Dmm&bi— m?a. ms 



17 a <D&*l@^r&*afittf. 1 0 6 Q • cmf, J 1 S 

K-6 3 0 1 S*<DSiatf 3 5gf£OfB«r^-rfe©«rffl 
Vfco te¥a-^-tc««ffi^:ffl)!l0LT 1 5 /t A©i? 

Lfco *P B 1fe¥f* 5 e>^¥W 6 \z b i— *— 
g(b?S D-7 - 7 ±OSS h t-li> ^ 
U -x i/^-gp^ i:LT7 7-77->»U -7— * u - 

[0 15 0] S/c, *%B§fc^VT{±> ^f§g§4 - 1 , 
4-2, 4-3. 4 -4 Ol>fn*»- Q^rfiai14h7— 

[0151] 

So 

[0 1 5 2] 



1 0 035 
1 0 0S15 
2g|5 

7t) 4g|? 
[0 15 4] Rtttth 08Rt/9tc^ 

*fl«m**-^AS^rsoaiins«mi*ffl»,''T, 1 6 

0 0 r pm (iSii8 Om/s e c) T*3»^<D^®aiS 

«rfT*v\ aattth^-- ssacaae^a. 
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(16) #i?1 0-9 709 5 

29 30 

S^*t^i-*i9O«Hiaellrtap*8Kl«»4 3 0 , CT* ?K*5V>T©P3Jgfia^O. 9 0 J-X-tKD&^ti 9 6 . 7 



(ciiLfco *¥Mimsd«o. o 3 i ttenrcaitth^— . 

[0 15 5] 5raLfc*tth-*--$Mfttt?©tt**Wifc: 1 ©Wtt^a 1 \C7r,t 0 

$stf%> 4 /i mWT©^l»«»-g-W»{i> 1 6 {I&%T-& [0157] ( h gjgfiflj 2 ~ 4 ) h 1— §»j§0q l (D 

0. h-t- 4 /i mfclT<D«*l!&<D-&* Sffi^SISBO^fr^H-rSJ^ti h^— SififfU l i: 

»i, 1 9ffl»%T**ofc. HflUcLTBMth:*— 2, 3Rtf4*»fc 0 »&n/£8* 

[0 15 6] »6tlfc«tth^— tt^l OOgfl 70 tth:J— 2, 3Rtf 4©»tt*gl£^f„ «tth-J— 

fc*fU i"j3- >^;l/fc'N+-9-^?-;l/^>5ifyT- 2, 3Rtf4 c0S®^^Ct3^^?SS(sa» (4 /i mOTO 

efokftaaji^ftfc— 1 2nmcgs->ij* (saa MSt%) a, zti^em 1%, is. 5%&m 8%-e 

^cOBETtfc^ffiiffll 2 0m ! /g) *1. 2 gP^O Soft„ 

u m&micTm&LM&hi— 1 #&nfc«* [o 1 5 8] 

(hi— 8ii0iJ5) 

(^Y>tf-^^a : *«J4 1 . 0 0 0, 
ft?m 1 5 0 0 0J^T©«^k:t?-^*U 

1 }J«T©Jfi#©*J* : 2 2 %, 
^7XgMTg:6 2t, Mw/Mn:2 7) 10 035 

•«tt<* W5ttS0. 2 2/im) 10 0ai5 

^sjmo&m (.naswaMmm 3 as 

• U 1 0 4 . 4 X) 3 SP 

[0 15 9] ±E»»*fflV^*Cfc*|»V>Tt4h^— H »6nfc«tt)"*— 5©»tt*S lfc^VT. 

1 fcH*tbTlttht-5%ffft. »6.nfc«tt [0 16 0] (hi— hi— HifiM 1 OS® 

j, <ofi jt^iggti; 6 . 7 /i itu 3/i m fe(±CD&? aSSl©^ft* 1 2 0 0 r p m dig 60m/se 

fc*5<^T<Dra&Sa#0. 9 0W±©Sfii9 3. 8 IB c) T' I Kmic^-?* C t&m^Tlt^ h^-Sii^ 

»%, PJJKSatfO. 9 8W±Ott?8 2 2. 2{i&% 1 t Blttfc LTfiBtt h^- 6 *»fc„ »64lfc«tt hi- 

fIMSDfJ:0. 0 3 6t?feofco Jaa^cOrtgP^SftjgS JO [0 16 1] 
tin— $r-fcS£P©1iWfc: <fc35ggre«i^6 0 ^CT-fco « 
( h- i-—W£tB.®\ 7 ) 

(^^>t?-^5r?« : ^13 0, 0 0 0. 

1 5 0 0 0 WT©««fctr-*3S:U 
ft?m 1 ^WTO^©SiJ# : 2 5 %, 

^5XK^T g : 6 2 1, Mw/Mn : 3 3) 10 0g|5 

•fi&1±{* (WSS0. 2 2/im) 10 03? 

c^a^w^e-^ i i 6ic) 3gp 
[oi62] ±etw*ffl^* c mw&ngiW<Dg; &hi—7 f#en7caati4 h-*-- 7 1 

Ml 200 rpm 0^S6 0 m/ s e c ) T* 1 ^FallC iC/j^o 

%.m-?2,ct*¥&^Ti,thi—m&m 1 fciBHttcbTSt [o 1 6 3] 

(h-J— K3S0U8) 

W>f>e-*^*:tt7. 0 0 0, 

1 7JtTF<DfiSi#©fiJ£- : 4 0 %, 
^5XfiMT g : 6 31C. Mw/Mn : 3 5) lOOgfl 
•ttttf* 22/im) 60SP 

• t/7 V3m<D&Sg{* (ftHMB&Mmq) 2 SB 
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#BB¥ 1 0-9 7 0 9 5 
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[0 16 4] ±fEl#&*:7V>2'— lCTiS-&U 1 3 0 

jR*ffli/"»fc^»*J»««K:TK«fc:4M8LT«tth^— 

[0 16 5] « ZtlfcM&hi— ftBM? 1 0 

tc-$m& 1 6 n m<D^'> U * <MJit£<D B E Ttfcig 
Sil OOmVg) £0. 8g5Ss*nU il^tcTil 



32 



!»»«Tffly»tr— * i4oic) 3 as 

* [0 16 6] (h-*— iiiifl»j9) SigfiSJ8T-f#fc 
h-7— iMSfifSfflv^T, 3 0 0 < CfS&J&*£PRBWtf:il 

9©^tt^nc^-r 0 

[0 167] (H^- SiiMl 0) hi— «JEffll8T?» 

fc h*- Mskm^&m^T, mm&3imm<D0kft% 1 2 

OOrpm (SaeOra/s e c) t? 1 ^HaiC^M"^ 
iO Ci««^TIiht-4!Iflili:HI*li:UT, ffltht 
- 1 o*#fc. »6nft«ttht- 1 0O*tt4« 1 £ 

* [0 16 8] 



Chf— «Jfi«l 1) 

(pt-f^tf— ^SH^S : ^J4 1 , 0 0 0, 

1 5 0 0 OJ^^^cfcf-^&U 
1 7J WT«>j£#«>#J-& : 2 2%, 
^7XSMTg : 6 2°C, Mw/Mn : 2 7) 1 0 0g|5 

• (¥i$fe@0. 2 2|im) 10 035 

• U tfb> (^»»##fl»l»t!-* 14 0t) 3 35 



*3»ffiIM SDiiO. 0 3 6 T-feo fc„ #Hll$cD|*)35^ffitig 

ore »6nfc«tt h^— 1 1 (ownfezm 1 fcjjvr e 
[0170] ft, mm&f<D, aragmsap/MSfca ot; 

[0171] 



[0169] ±s&m*m^&ct&m*rtihi—m 
mm 1 tmmci,T®.&hi— 1 

14 h ©Mfi^tftSti 6 . 9 /i m, 3/^ mJ«J:©ffi 
? »C*JV>T<0P3Jgfi a # 0 . 9 0 K±©S?li 9 6. 3 
fflWS%, RJfcftatfO. 9 8«±©«frftt3 2. OffllS 

(h-*— «i6Hl 2) 

(^-f^tf— : ^J2 o, 0 0 0, 

1500 owToffl*fce-^au 

1 75£n : <Ol$.ft<Dm-£c : 4 2 %, 
^7X6MTg:6 2t, Mw/Mn:2 2) 10 035 

•«14& (¥*9S@0. 2 2,tm) 10 035 



[0 17 2] ±B*m*ffi^SCfc*lli^Ttth-*--« 

jifiaji tmrnicLxm^bi— 1 2*»fc D »enfc« 

tth^-— ©M^&Sfi 6 . 5/im, 3 mJ-XJ:<98E 40 
^ fC*3 VTWPmg atfO. 90 JfiUKDlS? « 90. 2 
fflS%, RrBlgatfO. 9 8«±<Dfi?«8. 5<@&% 

®m s d a o . o 4 7 Tfeo fc 0 Jaa^wrtas^gtsa 

(h-7— SBfiffQl 3) 

(*-f^tf-*#^a:£j8. 0 0 0, 
: 6 5 0, 0 0 0, 
ft?m 1 7J J-XTcDf£#OSiJ^ : 5 2 %, 
7?^Xte^Tg : 6 2t, Mw/Mn : 3 8) 



tc B mZtlfcm&bi— 1 2 O^tt^rS 1 tCT^-To 
[0 17 3] W, «tth?— 1 2 h*- 

tt 1 5fflS%T'fe>3, Jaa^<D«14h^— fi?©4 fim 

[0 17 4] 



i o oss 
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•fKtett (¥i3&S0. 2 2/im) 

• (s^a^ux^i^v (^^»«T^if-^ i o 4 

[0 17 5] ±§ettf4£ffl</->SCi::£l^-n;ih?-- iU 
jSWI l i:|p|^JcbTfi814h^— l 3^#/c 0 ft e.n/c« 
14 h © 6 . 4 /t nn 3 /x m«±<0S 

?tC*5^T©RJga a 0 . 9 0 fcU^K^fci: 8 7. 0 
P3Jgfta#0. 9 8J-X±©S?«4. 5ffl&% 

fig S D « 0 . 0 4 6 -=> fco mm<D rtSBSiifiS* 70 
«n-^-t&^£0»SStJ;^^T'«i«3 7XX°$>-? * 



(18) ftUB 1 ? 1 0-9 70 9 5 
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1 0 OSB 

3SP 

41C) 3g|5 

*rc 0 t#p.nfcfis«h^- 1 3cd^14^ i tc^-r,, 

[0 17 6] tttth-J— 1 3<0*MR«O«tth-^— 

[0 17 7] 
[«1] 





a=0.90 


a«0,98 

mm 


DSCBH& 
TO 




On) 




mm 

Gn/s) 


Cain) 




tt-1 


96.7 


23.2 


106.7 


o. oai 


6.7 


80 


3 


59 




96.9 


24 1 


108.7 


0. 030 


6.5 


90 


2 


65 


tf-3 


947 


22.7 


108.7 


0. 033 


6.7 


80 


1.5 


58 




96. 1 


22.0 


108 7 


0. 032 


6.7 


70 


3 


52 




93.8 


22.2 


104.4 


0. 036 


6L7 


80 


2 


60 


tf-6 


92.3 


21.8 


104.4 


0. 043 


7.1 


60 


1 


42 


tf-7 


91.2 


20.8 


116.0 


0. 045 


8.5 


60 




41 




87.2 


11.4 


140.0 


0. 051 


ia8 




tf-9 


97.9 


48.6 


140.0 


0. 033 


12.0 




tf-10 


89.1 


23.5 


140.0 


0. 047 


10.6 


60 


1 


40 


FH1 


96.3 


32.0 


140.0 


0. 036 


6.9 


90 


4 


73 


tf-12 


90.2 


8.5 


104.4 


0. 047 


6.5 


80 


2 


45 


M-13 


87.0 


45 


104.4 


0. 046 


6.4 


60 


1 
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[oi78] (sw&wmm 1 ) mm t l,tum 3 

OmmOA 1 v"J Z/$— Ltc Utile, m3lc 

[0179] c i ) mn&w.mm ■■ mmmmitm 

S„ mW- 1 5 (im, 

[0 180] (2) ifflttYnyftrWlft 
Wny^ktS, Kf 0. 6(im. 

[0181] (3) : S»S*fc:iRiR*«pO 40 

7 VIS*** 7^ -;WIHiBlc4iHR Lfcfc 
So HJ90. 6 /i m 0 

[0 18 2] (4) «ffitti£j| : sh-zUKSStt hU7x 
x;i/T 5 yit&Vstttf V A-**- HSflg Oi-XVA/ K 
)f£fii£lc<fc3#?»2 7?) »C8 : 1 0 <D£»ltT-*gft? L 
fc&<D££fti:U ^P){C5KU 4 7-y{kxf-U-^f* 

(MO. 2^m) 5ilMii:»LT10iI%tt 
U i^-lc^Lfco mm I 5(im. AtC^SS^ 
«9 5aT*feofCo 

[oi8 3] «ftft<Dffigat&k£Aib\ ^satsaw 50 



ffift^ (ft) . SttftW-CA-XSfc/B^fc. 
[0184] GSftftSBfifli 2 ) SS^SiifiSJ lfaH'J 

[0 18 5] G&tttStififtl3) m^f^ji 

#*-hmmic 10:1 ocoa»jtT-rs®Lrct>©^rfli 

(/''fco MP 2 0 /i mo $5>lC^-©±{CffiSSi:LT. IrJ 
D*f»*5 : 1 0OfiaJttf»»Lfc«lril«I»c4«U4 7 
yffcx^UvfjH* (MO. 2(im) 

M<0±{i:xyu-3— h L/£o flilP5/imo zKfc^tr* 

mmmt 1 0 zmx*$>-orc 0 

[0 18 6] HlffiJ 1 

m®&i$.mm£LT, ffiwa^i&xf^tc^nsfe© 

^rffll^co 

[0 18 7] fl«?Sftfi^i:LT^7l£^®JtCT3cO^ 

(OPC) FvA^fflt^gl5SeVd=-6 5 
OV, WgP«tLLVt=-2 1 OVtlfto ^TtK^Ai: 
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(19) 
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m.mxV-7t<DfflM*3 0 Ofi mi:U h^-fi«fi* 

mmOl/^yJA171/- K£r 1 4. 7N/m (15 
g/cm) (DSEt§S3^ftc 
[0 18 8] #VT% S^WTXfcLTutiffi/WTT. 

Bit^Vdc=-5oov, aa-rs^^w7Xfi!c»v 

p-p= 1 5 00 V, f = 2 0 0 OH zSrffl^fc 
[0 18 9] 04OJ:5§ifn-7- (jfWte*-^ 

g©ft«gtrite 1 0 8 Qcm, *®drA®fif2 4° , it 10 
S20mm, ^gffi4 9N/m (50g/cm) ^rigft 
»SSI(4 8mm/sec) K*fLT3¥jIi;U 

K£fP«L*: 0 h:*— £LT8£14h-?— 1 Sr^fflU 3 
2. 5t, 8 0%RH^T"PiiimL^fT^ofCo te¥ 
ffifcLT&7 5 g /m 2 <7Dffi^fflLfCo 

[0190] com<D^ytm^^tt^(om^m9 

0 %«±;!i'fe.tl3ffiia, 4-1 8/1 A £j£^mc 

/Co 

[0 19 1] ±te<7?e^^{±, 5mm8©^*HSI5£: 

[0 19 2] W^thmit. &ft.W±(DmW&(D^%kh 

*5±(caSo/cfe^£Dx'i'^XziS (a) . RQ\ te^ffi 
±{C nfc h Bi»co±(c ?-< ^ — r— ^ftfi o tc 
t><7)oyW-^xm&. (b) Ac 6, ^±tC7— :/<D*g£-3 50 
/tfeOOv^^xiiS (c) ^n^tiML^K^c^® 
£TfiE<Diif), tS^ltg (A) SD'^H^cDjSS 

(B) WT©^tCcfc0»aiL/co 

[0 19 3] 

s^iis (a) =mm (a) -a* ( c ) 
fe^ia^KDjift (b) =©s (b) -ss ( c ) 
mmwrn (%) = { Hg^HfSicDiiiK (b> ] / 
^ita (a) +&^mm<»m& cb) ] } x 1 0 0 

[0 19 4] £e.lC, 0 0 OtSt^T'HtilL, ^ 

[0195] nmmz 

7t<*siiwi 1 ©op c F^i^&mm^rzcii&m^Tte. 

1 £|pHf©SB • ^T-HttlU^fTo/co COBS 
cO^ftA^te^M'XO^^tt 9 0 %&L±t>mc>tl 
£I5Btt, 4-1 7 n A ^^V^fr{c*5V->TiS5i/>S^ 

mum. ©*v^»^H^A^#sn/co 
[0196] mim?, 50 



n ffl 5 ? 1 0-97 0 9 5 
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K&m&m 1 no p c K^ASrte/a l/cc tsmvo± 

1 i;|HHi©^H • -^ftT-SttlL^fTo/co c©B$ 

®^f**^fif«'\oii!c!ifii 9 0 %«±tff5n 

SUBfi, 4 - 1 6 fi A i:j£i/>^fMcfe(,>Tffit/^^ 

mum k> v>r<s.^&$?%.mmft%t>ntzo 
[0197] mmm4 

1 ©o p c f^a^^ Lttc t»^s 

©^^A^g^^^^ti 9 o%«iwen 

£®Bt±, 4 — 1 4 (i A i:l£v^^tC*3V^Tii50^^ 
[0 19 8] ggi!ffifflj5 

hi— 5 tt&m L^ fUSSM 3 £: l^^©gB • ^#T'HtfJ 

0 %jw_la<# e>n^ssH{i. 2 - 1 0 n a tmmm 1 j; 

»=S:iii{tA^#e»nfc„ 

[0199] mmme 

hi— e u ^s&w 3 1 mmvgiw • 0kft-z*wm 
0 %ix±A^# c> n« ismit, 2 - 8 /t a t mmm 1 * 0 
t©©x ^±i$(cp^H«^<. mm±icmxf%i>)<D%: 
[0200] nmmi 

hi— 7£{£fflU ^i5gCT3i:|B|^<D^ • ^T'iBai 

u^fTc re c ©^o^ftA^ e.K^»-\©e^^ 9 

0 %JX±An#6n«.«5H{i. 2 — 8 /i A tllfigCT 1 £ 0 
J *> J f>S<> jB«±fc^fRtf«St»)A^P.nfcfe©co. H 

[0201] mmm8 

hi— i 2««ffl-r*ck*i»v»rt4, HSge>J2fci^« 
&<E^W^OlE^«&* 9 0 %«±A^f P,nS^ffl{i 2 - 

[0 2 0 2] itmmi 

hi— 8«rffiffl-rscfc«r^Tt±, ^SSCT 2 i: |g«Ko 
SB-^T-iiiaib^To/co ^©^*. 

[0 2 0 3] &MMZ 

hi— 9 zmm mmmmmm^t Lr^^mm 
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2<dopc v^L.zi&mLrcctizf&^Ti&it&m 1 1 • 

8/iA<D*T*&9, +^*«^^a-K«#e>tl 

^ >; - - V L fco 

[02 04] ite?g«3 

(**6<E¥«'s©«¥j»*J4 9 0 %fit±#»f§5tt*«SH 

VISIT'S. O fee 

[0 2 0 5] fcbfggtJ 4 

9 0 %M±#lt 6tt*«Htt 8 /i A 

t>mmm&&&< . i 5t, i o %miTx><z>wm l 3 

0 OftlStc ^ 'J --^.^S*^^bfCo 
[02 06] fcbjggU 5 

%mtt'w>mm%}m 9 o %«±*^6n*«Ht4, 6 p 

(igi5 7(im) 

[0212] m^^y^tLxmm.^T^ 

fiSt^Vio=-4 0 0V, ag-f^SSft/WT'X^V 
p-p= 1 5 00V. f = 2000Hz»\ 
h^Xh (Vl-V-c) 1 5 0 V £\sXBMffl£teVi%; 

[0 2 13] i4 0,J;9 4e?n-7- (»«tt*— * 

S©{*«gtn;<i 10'Qcm, ^ffizf ASS 2 4 ° , iS 40 
S20 mm, ^gffi4 9N/m (50g/cm) 
*ai(4 8mm/sec) KttbTlK&fcU ffl^* 

[02 14] hi— fcLTSttht- l*{£fflU 15 
t, 1 0 % R HJSiTFT-iiiBg 7 0 0 0 tStcOHtiU L3^t& 
ofchC^, ^2t^-r«t'5t^ft^ia»SS«rJi 

[0215] *mmmicis^Tmtfi&9<DWffii±. ?^ 



ftffl 1 ?- 1 0-9 7 09 5 
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[0 2 0 7] it&ffl]6 

W^m^<DWm&S 0 %#±*H§6ft*iSHti 8~ 9 

[0 2 0 8] it&£fflJ7 

gf«AO|E?5S))f 9 0 %JH±*<»&ttS«Hti, 6 
frfcH«»**MS<» JRtfttD. (Wf^73, <Pffi«-&&o 
[0 2 0 9] Hff6glj9 

[0210] mnm»mtmtis-zmyt#;®&m3<Dm 

(OPC) K5A£fliVM*Sflt{ftVd=-5 5 
0 V, B^gP«tStVL=-2 5 0 Vfclfco ®>tH^i»fc 
S«XU-rfcOIHIS«3 OOinntU h*— ffi^i* 
fcLTTK©«»*©»W&7 i/m, J I S tpiMWUB. 
$ (Ra) 1. 4^(0111*, affi«i7*5XHirai 
L£it&2 0 0<OT7l/5r:'>AraiSJ±tc}gfigLfc^«>?. 
y-7*ffiJHU IiIl9 5mT (9 5 0fl9X) „ 
h"J— Sl$iJSfl#£LT/I^ 1 . 0mm, gAUOmm 
V>^V*t^~dL.m7\s—Ylk\\. 7N/m (I5g/ 
cm) C0i!tffiT'SS3-&fco 
[0 2 1 1 ] 

1 oogp 

9 035 

1 ogp 

[0216] mmtummmmc^x^m^mcm 
<. mmuc<^m6icjn-?m&'bu (x = 50/im 
0) ioijih*<y h(Dnm&ic£r>xmmLrc 0 

[0217] (pt&{*<D?p«i, tpfettsititf^i^-r^ 

UtE ($5l2 8g/cm 2 ) {c91^bfcpScDi?ffiT*fe 

[0 2 1 8] S<E>t£3 2. 5°C, 8o%RHmm~fxm 
WUT7,tt2~-2 0 /i A©MT?ffioT<E¥tt©9*-*- 
a-K*ffHBLfco IE?ffii:LTti7 5g/cni ! cO« 

0 %JiLbW#e>n£^Bf±, 4 ~ 1 8 n A ^jEl^ftK 

[0219] te^^ti, M&vm&Js&itm^rco 
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[0 2 2 0] £6tc> ilgt?6 0 0 OfticT'HttJU £ 
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